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Abstract 
A diagnostic mathematics test has been administered to incoming Fanshawe College 
Pre-Health Science (PHS) students for many years.  A perception that this test was a good 
predictor of incoming students’ success in the PHS mathematics curriculum has 
traditionally been the basis for justifying the necessity of this test.  In addition, the PHS 
program required students to have completed Grade 11 University, Grade 11 
University/College, Grade 12 University or Grade 12 College level math upon 
completing high school.  This study aimed to evaluate the relationship between 
mathematics diagnostic test scores and final grades in all PHS courses, as well as overall 
grade point average (GPA) in the PHS program.   It also aimed to evaluate the 
relationship between each high school math course and the associated high school math 
grades with performance in the PHS program.  The study used histogram, bar graph and 
relative frequency analyses; Pearson or Spearman correlation coefficients at a 5% level of 
significance ( = 0.05); and a Kruskal-Wallis One Way Analysis of Variance on Ranks 
followed by all pairwise multiple comparison procedures (Dunn’s Method) at  = 0.05.  
From a statistical standpoint, the diagnostic mathematics test alone was not a clear 
predictor of a student’s performance in the PHS program.  Students who had taken Grade 
12 Mathematics for College and Apprenticeship (MAP4C) in high school showed 
significantly different PHS GPAs ( = 0.05) than students who had taken other high 
school math courses.  Also, some important trends existed that may aid PHS program 
staff in identifying students at risk, such as a highly right-skewed distribution of student 
diagnostic test scores, high PHS semester 1 math failure rates for students scoring below 
41% on the diagnostic test, and high PHS semester 1 math failure/withdrawal rates for 
students scoring very high or very low on the diagnostic test.  The study recommends 
using a combination of student diagnostic mathematics test scores and high school 
courses taken to identify students at risk and to provide appropriate support for these 
students. 
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1 Introduction 
The study of mathematics is an important component of the Fanshawe College Pre-
Health Science (PHS) program and serves to prepare students for their future studies in 
various health care disciplines.  Concepts in PHS mathematics challenge many students, 
and in fact, failure in the program is often a result of failure in the first semester 
mathematics course. 
A diagnostic mathematics test has been administered to incoming PHS students for 
many years.  A perception that this test was a good predictor of incoming students’ 
success in the PHS mathematics curriculum has traditionally been the basis for justifying 
the necessity of this test. 
In recent years, the PHS program staff has used the mathematics diagnostic test 
results to identify students who may be at risk of failing the course, but there has been no 
statistical evidence to verify that the test does, in fact, predict success in the PHS 
mathematics course and/or the PHS program in general.  In order to justify the continued 
requirement of incoming students to write this test, we have tested the validity of this tool 
as a predictor of success in PHS mathematics and the PHS program. 
The PHS program required students to have completed Grade 11 University, Grade 
11 University/College, Grade 12 University or Grade 12 College level math upon 
completing high school.  Evaluating the relationship between each high school math 
course and associated high school math grades with performance in the PHS program 
would gain insight on students’ high school mathematics preparation and associated 
performance in the PHS program. 
1.1 Objectives and Scope 
This study aimed to evaluate the relationship between the mathematics diagnostic 
test scores and final grades in all PHS courses as well as final grade point average (GPA) 
in the PHS program.  The purpose of establishing these relationships was either to 
support continued diagnostic testing of incoming students, or to discontinue the use of 
this diagnostic tool if the statistical support does not show it to be a good predictor of 
students’ final grades in the PHS mathematics course or in the PHS program overall.  The 
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study also sought to analyze student high school mathematics preparation and associated 
performance in the PHS program.   
1.2 Background 
This research study focused on improving student success by verifying the 
assumption that the diagnostic mathematics test and/or student high school math 
courses/grades were a good predictor of student success in PHS program courses.  The 
PHS program carries out the diagnostic mathematics test at some inconvenience to 
students and certainly, at a cost to the college; therefore we should verify that this tool is 
giving us reliable information.  The PHS program staff is considering alterations to the 
delivery model for PHS mathematics and these proposed changes would depend on 
utilizing incoming students’ diagnostic mathematics test scores combined with their high 
school math courses and associated grades for decisions regarding their progression paths 
through the PHS program.  If the statistical support shows the diagnostic test or high 
school math courses/grades to be good predictors of student performance, then the PHS 
program staff can propose program delivery modifications with confidence.  In addition, 
the staff can develop individual student success plans based on the student’s diagnostic 
mathematics test score and/or high school courses/grades. 
1.3 Testing and Data Gathering Procedures 
Students write the two-hour “paper-and-pencil” diagnostic mathematics test in a 
controlled, invigilated test environment prior to the beginning of their first semester in the 
PHS program.  The diagnostic test is composed of short answer questions with credit 
earned for the correct answer only.  Students do not earn partial credit for work shown on 
the diagnostic test.  Secondary school board policies govern student high school grades. 
1.3.1 Diagnostic Testing 
Students wrote the diagnostic mathematics test prior to beginning the first 
semester of the PHS program.  Staff in the Fanshawe College Testing and Learning 
Centre score the tests and provide the scores to the PHS program staff.  Similar to the test 
in Henning (2007), Part 1 of the test dealt with basic arithmetic skills such as operations 
with integers, numeric fractions, decimals and percentages and associated simple word 
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problems.  Students did not use a calculator on Part 1 of the test.  Part 2 of the test 
covered a wide range of algebraic skills, word problems, geometry and trigonometry.  
Students may have used a calculator for Part 2 of the test.   
1.3.2 Additional Data 
Fanshawe College's Institutional Research and Planning Department made a 
substantial body of academic information available.  The data from this source used in 
this study consisted of the following: 
  
  i) All mathematics courses (identified by course code) 
   taken by each student during high school and numeric grades 
   (percentages).   
 
ii) First semester Fanshawe College Pre-Health Science courses and 
letter grades  
 
iii) Pre-Health Science final program grade point average (GPA). 
 
The Fanshawe College Research and Development Review Committee approved the 
acquisition of this data.  The data was stored, processed and analyzed in accordance 
with Fanshawe College Policy 1-J-03 “Ethics Guidelines & Review Process for 
Research Involving Human Subjects.” 
2 Results:  The Diagnostic Test Scores and PHS Students’ First Semester Grades 
These results showed student performance in PHS compared to scores on the math 
diagnostic test over the 2005 – 2007 academic years.  Any grades from any course 
expressed as a percent are unofficial, and represent end-of-semester calculated average 
grades, which are then translated to official letter grades (A, B, C, D, F, Incomplete and 
Withdrawal) in student college records.   
2.1 Diagnostic Test Results 
The PHS program requested students to write the math diagnostic test prior to the 
beginning of the first semester of the program.  Although requested, not every student 
entering the PHS program wrote the diagnostic test. Students repeating the program 
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generally did not write the diagnostic test again after the first enrolment.  Students may 
also have failed to write the diagnostic test prior to the beginning of the first semester due 
to a number of other reasons.  Figure 2-1 shows that the distribution of student scores for 
the diagnostic test over three years was skewed right.  Approximately 62.9% of students 
entering PHS scored below 40% on the diagnostic test.  Since student diagnostic scores 
were low for so many students, these scores alone may not have been clear indicators of 
student grades in PHS Math or GPAs in the PHS program. 
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Figure 2-1 PHS Mathematics Diagnostic Test Scores 
2.2 PHS Semester 1 Math Grades 
Student success in PHS semester 1 math was a fairly good indicator of student 
overall performance in the PHS program.  Figure 2-2 shows that PHS Semester 1 math 
grades had a relatively strong linear correlation (r = 0.786) to a student’s PHS GPA.  The 
coefficient of determination (r
2
 = 0.618) suggested that the variation in students’ PHS 
Semester 1 math grades explained approximately 61.8% of the variation of students’ PHS 
GPA.    
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The abundance of 0% grades in PHS mathematics may have been due to PHS 
program grading policies for the mathematics courses; in the 2005-2007 academic years, 
students were required to pass all six math module tests during the semester (and were 
given re-write opportunities to do so).  If students  ultimately failed at least one of these 
module tests, math professors recorded an adjusted final grade of 0% in some cases, in 
order to force the letter grade to record an F where the average might otherwise have 
resulted in a “passing” letter grade being transferred to the official grade system.   
Since success in PHS semester 1 math seemed to be important to student success in 
the program, we took a more in-depth look at performance in this course. 
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Figure 2-2 PHS GPA vs. Semester 1 Math Grade 
 
 Figure 2-3 shows that at the end of the first semester, students’ letter grades took 
on a “bimodal” quality, similar to the results of Schollen et. al. (2008, p.33).  The 
majority of students either failed/withdrew at the left end of the graph or scored an A or 
higher at the right end of the graph.  
 12 
0
50
100
150
200
250
W F D D+ C C+ B B+ A A+
F
re
q
u
e
n
c
y
PHS Math Grade
PHS Semester 1 Math Grades (2005 - 2007)
 
Figure 2-3 PHS Semester 1 Math Grades (Letter) Bar Graph (2005 - 2007) 
 
Despite the right-skewed distribution of student math diagnostic test scores, PHS 
students’ semester 1 math grades (expressed as a percentage) were left-skewed (see 
Figure 2-4), indicating higher average PHS semester 1 mathematics scores than the 
diagnostic test.  A large majority of students scored a 60% or higher in PHS semester 1 
math in contrast to low student diagnostic test scores.  Additionally, in the 2005-2007 
academic years, grading policies dictated that a student failing any math test received an 
“F” for the course, although that student’s actual percentage grade may have been over 
50%.  Therefore, we looked at the correlation between semester 1 math grades, 
(percentage grades) and the diagnostic test scores. 
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Figure 2-4 PHS Semester 1 Math Grades (%) (2005 - 2007) 
2.3 PHS First Semester Correlations with the Diagnostic Test 
There was a weak positive correlation (r = 0.4373) between PHS semester 1 math 
grades and student diagnostic test scores, although there appeared to be a general trend, 
there is no statistical significance (=0.05).  There was also a similarly weak positive 
correlation (r = 0.498) between overall PHS program GPA and the diagnostic test score.  
Of considerable note is that data points showed that students scoring as low as 15% on 
the diagnostic test have achieved 80+% grades in semester 1 PHS math and students 
scoring as low as 20% on the diagnostic math test have achieved a 4.00+ PHS GPA (see 
Appendix A).      
Not only was there a weak positive correlation between the diagnostic test scores 
and semester 1 math grades or PHS GPA, but similar weak positive correlations existed 
between all semester 1 PHS courses and the diagnostic test, as shown in Table 2-1 and 
Appendix A.  Not surprisingly, the diagnostic test scores correlated most closely with 
semester 1 math and physics grades.  Of some note is that the diagnostic test scores 
correlated more strongly with semester 1 biology grades than semester 1 chemistry 
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grades.  Again, these correlation coefficients (r = 0.2488 to r = 0.4373) were low with no 
statistical significance (= 0.05).  
 Table 2-1 PHS 1st Semester Grades (%) vs. Diagnostic Test Grades Correlation Coefficients 
PHS 1
st
 Semester Course Correlation Coefficient (r) 
Mathematics 0.4373 
Physical Sciences I 0.4342 
Biological Sciences I 0.4307 
Chemistry I 0.3895 
Human Anatomy I 0.3359 
Success Strategies in Health Professions 0.2488 
  
Although some students did very well in PHS mathematics when they had low 
diagnostic test scores, analysis of the relationship between diagnostic test score percentile 
achieved by students and the PHS semester 1 math failure rate in each percentile (Table 
2-2) showed that failure rates tended to increase as student diagnostic test scores 
decreased.  Note the sample sizes (n) in each percentile.  Looking at withdrawal rates 
only (Table 2-3), we started to see a bimodal distribution.  Finally, we saw a similar 
bimodal distribution in Table 2-4 which accounts for both withdrawals and failures.   
Student withdrawals helped drive the shape of the PHS semester 1 math letter 
grades distribution.  High withdrawal rates for students either scoring in the top 
percentiles or the bottom percentiles of the diagnostic math test tended to drive the 
bimodal distribution. 
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Table 2-2 PHS 1st Semester Math Failure Rates (2005 - 2007) 
Diagnostic Percentile n Failures 
91-100 2 0.00% 
81-90 7 0.00% 
71-80 17 11.76% 
61-70 47 0.00% 
51-60 85 0.00% 
41-50 204 3.92% 
31-40 311 9.65% 
21-30 271 18.82% 
11-20 30 23.33% 
1-10 2 50.00% 
 
Table 2-3 PHS 1st Semester Math Withdrawal Rates (2005 - 2007) 
Diagnostic Percentile n Withdrawals 
91-100 2 50.00% 
81-90 7 28.57% 
71-80 17 29.41% 
61-70 47 12.77% 
51-60 85 11.76% 
41-50 204 18.14% 
31-40 311 23.15% 
21-30 271 28.78% 
11-20 30 33.33% 
1-10 2 50.00% 
 
Table 2-4 PHS 1st Semester Math Failure/Withdrawal Rates (2005 - 2007) 
Diagnostic Percentile n F/W 
91-100 2 50.00% 
81-90 7 28.57% 
71-80 17 41.18% 
61-70 47 12.77% 
51-60 85 11.76% 
41-50 204 22.06% 
31-40 311 32.80% 
21-30 271 47.60% 
11-20 30 56.67% 
1-10 2 100.00% 
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Table 2-2 through Table 2-4 show how difficult it can be to identify students at 
risk in math.  Based on Table 2-2, students were much more at risk of failing math if they 
scored below a 41% on the diagnostic test, results similar to Henning (2007), except for 
the spike in failure/withdrawal rates in the 71 – 80 percentile.  On the other hand, the 
withdrawal rates in Table 2-3 and the combined withdrawal/failure rates in Table 2-4 
showed that even students with high scores on the diagnostic were subject to high 
failure/withdrawal rates. 
Figure 2-5 shows a pictorial representation of this phenomenon.  The results were 
similar to those found in Henning (2007). We also analyzed failure rates (without 
withdrawal rates) for every other PHS semester 1 course.  In general, failure rates 
increased in any course as a student’s diagnostic math test score decreased (see Appendix 
B and Appendix C).  Having established this weak predictive capability of the diagnostic 
math test on a student’s performance in PHS math and the overall PHS program, we then 
examined PHS student performance based on the math courses they took in high school. 
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Figure 2-5 PHS 1st Semester Math Grades in Each Diagnostic Percentile (2005-2007) 
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3 Results:  High School Math Grades and Success in Pre-Health Science  
We analyzed the student performance in the PHS program over the 2005 - 2007 
academic years compared to their high school math courses and associated grades using 
SigmaStat™.   For this section, we used the Spearman’s rank correlation coefficient (r) 
for any linear regression and used a statistical level of significance of =0.05.  Students 
may have taken more than one high school course; where that was the case, we included 
the student’s high school grade in each high school course he or she may have taken. 
3.1 Correlations between PHS GPA and High School Math Grades 
Over the past several years, the high school math curriculum has undergone 
changes. Some students who entered PHS had taken high school math courses that no 
longer exist today.  In fact, none of the students in this study had taken the courses that 
exist in the current 2007 revision of the Ontario Curriculum, Grades 11 and 12, 
Mathematics.  Ministry of Education (2007)  
As a result, students who entered the PHS program between 2005 and 2007 had 
vastly diverse high school math course backgrounds. This being the case, we 
hypothesized that a student’s average high school grade was not a good predictor of 
performance in the PHS program.  Figure 3-1 confirmed this by showing a very weak 
linear correlation (r = 0.295) between a student’s high school math grade and overall PHS 
program GPA (at the end of the second semester).  Of note is the fact that high school 
grades could not be lower than 50%.  If a student’s high school math grade was lower 
than 50%, the PHS program would not have admitted the student. 
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Figure 3-1 PHS GPA vs. High School Math Grade (2005 - 2007) 
 
Further to our analysis, we initially focused on the streams and levels in the “pre-
2002” and “post-2002” high school mathematics curricula, similar to Henning (2007).  
Table 3-1 shows the course offerings, streams and levels from both of those curricula.  In 
addition, each course in Table 3-1 aligned with its loose “analog” from the other 
curriculum. 
Table 3-1 High School Math Courses 
Post-2002 Pre-2002 
Course Code Stream Grade Description Course Code Level Description 
MCB4U U 12 Calculus MCAOA OAC Calculus 
MGA4U U 12 Geometry and 
Discrete 
Mathematics 
MAGOA OAC Algebra and 
Geometry 
MDM4U U 12 Data Management MFNOA OAC Finite 
Mathematics 
MCT4C C 12 Mathematics for 
Technology 
MAT4A Grade 12 Advanced 
Math 
MAP4C C 12 Mathematics for 
College and 
Apprenticeship 
MTT4G Grade 12 General Level 
Math 
MCR3U U 11 Functions and 
Relations 
MAT3A Grade 11 Advanced 
Math 
MCF3M U/C 11 Functions and 
Applications 
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 We then compared the mean student PHS GPA to each high school math course 
taken.  Again, any single student may have taken multiple high school math courses.  In 
this case, that student’s PHS GPA appeared in each of those courses.  Taking the sample 
sizes (n) into consideration, in Figure 3-2 and Figure 3-3, far more 2005-2007 PHS 
students had taken courses from the “Post-2002” curriculum.  Due to this fact, our further 
analysis focused on the “Post-2002”curriculum. 
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Figure 3-2 Mean PHS GPAs by High School Course (Pre-2002) 
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Figure 3-3 Mean PHS GPAs by High School Course (Post 2002) 
 
Figure 3-3 shows that MAP4C students had a much lower mean PHS GPA than 
students who had taken other math courses; therefore, Section 3 presents further analysis 
evaluating this possibility.  This presented a troubling situation for the PHS program 
since more students took MAP4C than any other high school math course (see Figure 
3-4). 
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Figure 3-4 PHS Students from High School Math Course 
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 Slicing the data a different way, Figure 3-5 shows that only approximately 55% of 
students who took MAP4C achieved a PHS GPA greater than 2.00.  Note, this does not 
comment on whether or not a student completed the PHS program, which requires a 
minimum of a 2.00 GPA.  Students may have achieved a GPA greater than 2.00 without 
completing the PHS program. 
 Schollen et. al. (2008, p.40) similarly found that 40 – 60% (depending on the 
college program) of MAP4C students, following the most common pathway of high 
school courses, were considered “at risk” (D or F grades) after the first college semester.  
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Figure 3-5 Percentage of Students with a PHS GPA>2.00 by High School Math Course 
 (2005-2007) 
 
Figure 3-6 shows the scatter plots for PHS GPA vs. each “Post-2002” high school 
math grade. Notice the relatively low correlation coefficients from each high school 
course other than MGA4U. 
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Figure 3-6 PHS GPA vs. High School Math Grade Scatter Plots (2005 - 2007) 
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Table 3-2 shows that all of these correlation coefficients were significant at 
 = 0.05, therefore, each of these correlation coefficients were a good description of the 
data’s correlation, but may not have been a strong correlation. 
Table 3-2 PHS GPA vs. Diagnostic Test Correlations (2005 - 2007) 
r p value HS Course 
0.214 0.012 MCB4U  
0.610 <0.001 MGA4U  
0.240 0.003 MDM4U  
0.480 <0.001 MCT4C  
0.444 <0.001 MAP4C  
0.216 0.013 MCR3U 
0.285 <0.001 MCF3M 
 
From this section, we concluded that high school math grades, regardless of high 
school course, are very weakly correlated to PHS GPA.  However, it seemed that students 
who have taken MAP4C achieved lower mean PHS GPAs than students who have taken 
other courses.  Section 3.2 presents further analysis of this finding. 
3.2 Kruskal-Wallis One Way Analysis of Variance on Ranks for 2005 – 2007 High 
School Math Grades 
The distributions of PHS GPAs in each “Post-2002” math course were not 
normally distributed, therefore we performed a Kruskal-Wallis One Way Analysis of 
Variance on Ranks followed by an all pairwise multiple comparison procedure (Dunn’s 
Method) to show any significant differences in PHS GPAs by high school course.  
Dunn’s method compares ranks within the distributions of PHS GPAs from each high 
school math course to determine if the differences are due to random sampling.  If the 
differences are due to random sampling, then Dunn’s method concludes that the 
distributions of PHS GPAs from those high school math courses are essentially the same.  
If the differences in distributions are statistically significant ( = 0.05), then Dunn’s 
method concludes that the differences are not due to random sampling.  In our results, 
only the students who took MAP4C had significantly different PHS GPAs than students 
who took any other high school courses.  Students who took MCF3M had significantly 
different GPAs than students who took MCB4U or MCR3U (see Appendix D). 
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Looking at the results of Dunn’s method a different way, Figure 3-7 shows a 
collection of box plots with the results of Dunn’s method.  The box plots show the 
distributions and central tendencies of PHS GPAs for each high school math course.  The 
top and bottom extremes of the box plots show the range of PHS GPAs for students who 
have taken that particular math course.  The large shaded rectangle indicates the 
interquartile range (range between the 25
th
 and 75
th
 percentiles).  The black band inside 
the shaded rectangle indicates the mean PHS GPA for students who have taken that 
particular math course.  The white band inside the shaded rectangle indicates the median 
PHS GPA for students who have taken that particular math course.  The letters at the top 
of each box plot represent PHS GPA distributions that are not significantly different 
( = 0.05).  For example, all bars marked with an “a” are not significantly different.  
Figure 3-7 PHS GPA vs High School Math Course Box Plotsshows that MAP4C students 
in PHS have a significantly different PHS GPAs than students from all other high school 
courses.  It also shows that MCF3M students in PHS have significantly different PHS 
GPAs than students from MCB4U and MCR3U. 
  
Figure 3-7 PHS GPA vs High School Math Course Box Plots 
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4 Conclusions 
From a statistical standpoint, the math diagnostic test alone was not a clear predictor 
of a student’s performance in the PHS program.  Student grades from some high school 
math courses were more strongly correlated to PHS GPA than others were.  However, 
nearly all of the student grades from high school math courses were very weakly 
correlated to PHS GPA.  On the other hand, students who had taken MAP4C showed 
significantly (=0.05) different PHS GPAs than all other “Post-2002” curriculum high 
school math courses.  In addition, in the presentations of the data, some important trends 
existed: 
First, the distribution of PHS mathematics diagnostic test scores was highly right-
skewed.  The vast majority of students scored below 59%, with most of those scoring in 
the 20% - 39% range.  PHS program staff did not know the diagnostic test results for the 
incoming class until well into the first semester. 
Second, failure rates in the PHS semester 1 math course were relatively high for 
students who scored 40% or less on the diagnostic math test.  These failure rates 
increased disproportionately as scores approached the 1% - 10% percentile.  This trend 
was important because students who failed PHS semester 1 math could not complete the 
PHS program. 
Third, math failure/withdrawal rates in the PHS semester 1 math course had a 
bimodal distribution when compared to the diagnostic math tests.  Students scoring above 
a 70% on the diagnostic test or below a 40% had a relatively high chance of failing or 
withdrawing from PHS semester 1 math. 
5 Recommendations 
Due to low PHS mathematics diagnostic test scores, the PHS program should 
administer the diagnostic test early enough to receive results prior to the incoming 
students’ first semester.  In an effort to receive reliable data, the PHS program should 
enforce students writing the PHS mathematics diagnostic test prior to starting the 
semester and track this data compared to student performance in PHS mathematics to 
further evaluate the reliability of the diagnostic test.   
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Based on failure rates and the results of Dunn’s method, students scoring less than 
40% on the diagnostic math test combined with only having taken the MAP4C high 
school math course should be identified as “at risk of not completing the PHS program” 
prior to the program start date.  PHS program staff should be aware of these students and 
should respond appropriately with these students in accordance with PHS 
Program/School of Health Sciences/Fanshawe College policies.  After the first and/or 
second of the six semester 1 mathematics tests, PHS program staff could reevaluate a 
student’s “at risk” status. 
The PHS program should conduct more research into why withdrawal rates tend to 
take on a bimodal distribution when compared the diagnostic math test.  Students 
withdrawing from the program should fill out an exit survey investigating the reasons for 
their withdrawal.  
Finally, the PHS Program/School of Health Sciences/Fanshawe College should 
continue to track similar data to that analyzed in this study.  Based on this data the PHS 
Program/School of Health Sciences/Fanshawe College should decide to implement 
student success strategies to decrease failure rates and withdrawals. 
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Appendix A:  PHS 1
st
 Semester Correlations with the Diagnostic Test  
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Appendix B:   PHS 1
st
 Semester Failure Rates vs. Diagnostic Test Scores (By 
Course) 
 
1st Semester PHS Physics Failure Rates 
(2005 - 2007) 
Diagnostic Percentile n Failures 
91-100 1 0.00% 
81-90 5 0.00% 
71-80 12 16.67% 
61-70 40 0.00% 
51-60 74 0.00% 
41-50 166 7.23% 
31-40 236 14.41% 
21-30 192 28.13% 
11-20 21 28.57% 
1-10 1 100.00% 
 
1st Semester PHS Chemistry Failure 
Rates (2005 - 2007) 
Diagnostic Percentile n Failures 
91-100 1 0.00% 
81-90 5 0.00% 
71-80 12 16.67% 
61-70 41 2.44% 
51-60 75 1.33% 
41-50 166 4.82% 
31-40 239 15.90% 
21-30 193 24.87% 
11-20 21 23.81% 
1-10 1 100.00% 
 
1st Semester PHS Success Strategies 
Failure Rates (2005 - 2007) 
Diagnostic Percentile n Failures 
91-100 1 0.00% 
81-90 4 0.00% 
71-80 5 20.00% 
61-70 30 0.00% 
51-60 56 0.00% 
41-50 120 2.50% 
31-40 174 2.30% 
21-30 151 4.64% 
11-20 14 14.29% 
1-10 1 0.00% 
 
1st Semester PHS Biology Failure Rates 
(2005 - 2007) 
Diagnostic Percentile n Failures 
91-100 1 0.00% 
81-90 5 0.00% 
71-80 12 16.67% 
61-70 41 2.44% 
51-60 75 0.00% 
41-50 167 5.99% 
31-40 239 17.57% 
21-30 193 31.09% 
11-20 21 33.33% 
1-10 1 100.00% 
1st Semester PHS Anatomy Failure Rates 
(2005 - 2007) 
Diagnostic Percentile n Failures 
91-100 1 0.00% 
81-90 5 0.00% 
71-80 12 16.67% 
61-70 41 2.44% 
51-60 75 4.00% 
41-50 167 8.98% 
31-40 239 18.83% 
21-30 193 28.50% 
11-20 21 23.81% 
1-10 1 100.00% 
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Appendix C:  PHS 1
st
 Semester Course Grades in Each Diagnostic Percentile  
Physics 
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 91-100 Percentile
0
0.5
1
1.5
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 81-90 Percentile
0
1
2
3
4
5
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 71-80 Percentile
0
2
4
6
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 61-70 Percentile
0
5
10
15
20
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 51-60 Percentile
0
5
10
15
20
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 41-50 Percentile
0
20
40
60
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 31-40 Percentile
0
20
40
60
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 21-30 Percentile
0
20
40
60
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
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Physics (cont) 
 
    Biology   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 1-10 Percentile
0
0.5
1
1.5
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
First Semester College Pre-Health Science Physics 
Grades for Students Scoring in the 11-20 Percentile
0
2
4
6
8
A+ A B+ B C+ C D+ D F I
Letter Grade
Frequency
0
0.2
0.4
0.6
0.8
1
1.2
A+ A B+ B C+ C D+ D F I
Frequency
Letter Grade
First Semester College Pre-Health Science Biology 
Grades for Students Scoring in the 91-100 Percentile
0
0.5
1
1.5
2
2.5
A+ A B+ B C+ C D+ D F I
Frequency
Letter Grade
First Semester College Pre-Health Science Biology 
Grades for Students Scoring in the 81-90 Percentile
0
1
2
3
4
5
6
A+ A B+ B C+ C D+ D F I
Frequency
Letter Grade
First Semester College Pre-Health Science Biology 
Grades for Students Scoring in the 71-80 Percentile
0
5
10
15
20
A+ A B+ B C+ C D+ D F I
Frequency
Letter Grade
First Semester College Pre-Health Science Biology Grades 
for Students Scoring in the 61-70 Percentile
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Biology (cont) 
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A+ A B+ B C+ C D+ D F I
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Letter Grade
First Semester College Pre-Health Science Biology 
Grades for Students Scoring in the 51-60 Percentile
0
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A+ A B+ B C+ C D+ D F I
Frequency
Letter Grade
First Semester College Pre-Health Science Biology 
Grades for Students Scoring in the 41-50 Percentile
0
5
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A+ A B+ B C+ C D+ D F I
Frequency
Letter Grade
First Semester College Pre-Health Science Biology 
Grades for Students Scoring in the 31-40 Percentile
0
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40
50
60
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A+ A B+ B C+ C D+ D F I
Frequency
Letter Grade
First Semester College Pre-Health Science Biology Grades 
for Students Scoring in the 21-30 Percentile
0
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7
8
A+ A B+ B C+ C D+ D F I
Frequency
Letter Grade
First Semester College Pre-Health Science Biology Grades 
for Students Scoring in the 11-20 Percentile
0
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0.4
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1
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A+ A B+ B C+ C D+ D F I
Frequency
Letter Grade
First Semester College Pre-Health Science Biology Grades 
for Students Scoring in the 1-10 Percentile
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    Chemistry 
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Frequency
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First Semester College Pre-Health Science Chemistry 
Grades for Students Scoring in the 91-100 Percentile
0
1
2
3
4
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6
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Frequency
Letter Grade
First Semester College Pre-Health Science Chemistry 
Grades for Students Scoring in the 81-90 Percentile
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Frequency
Letter Grade
First Semester College Pre-Health Science Chemistry 
Grades for Students Scoring in the 71-80 Percentile
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Chemistry (cont) 
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Anatomy (cont) 
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Success Strategies 
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Success Strategies (cont) 
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Appendix D:  Dunn’s Method Results 
Kruskal-Wallis One Way Analysis of Variance on Ranks  
Wednesday, June 25, 2008, 11:23:39 
 
 
Normality Test: Failed (P = <0.001) 
 
Group  N  Missing   Median    25%       75%     
Col 1 – MCB4U 138  0  3.575  2.400  3.980  
Col 2 – MGA4U 25  0  3.420  1.258  3.927  
Col 3 – MDM4U 152  0  3.080  2.125  3.670  
Col 4 – MCT4C 94  0  2.975  2.170  3.620  
Col 5 – MAP4C 640  0  2.170  0.420  3.080  
Col 6 – MCR3U 132  0  3.435  2.390  3.885  
Col 7 – MCF3M 451  0  2.830  1.750  3.500  
 
H = 139.671 with 6 degrees of freedom.  (P = <0.001) 
 
The differences in the median values among the treatment groups are greater than would be expected by 
chance; there is a statistically significant difference (P = <0.001) 
 
To isolate the group or groups that differ from the others use a multiple comparison procedure. 
 
 
All Pairwise Multiple Comparison Procedures (Dunn's Method): 
 
Comparison  Diff of Ranks Q  P<0.05   
Col 1 vs Col 5  388.365  8.780  Yes   
Col 1 vs Col 7  208.531  4.549  Yes   
Col 1 vs Col 4  150.084    No   
Col 1 vs Col 3  136.529    No   
Col 1 vs Col 2  81.458  0.795  No   
Col 1 vs Col 6  38.354  0.668  No  
Col 6 vs Col 5  350.011  7.769  Yes   
Col 6 vs Col 7  170.178  3.649  Yes   
Col 6 vs Col 4  111.731    No   
Col 6 vs Col 3  98.176  1.751  No   
Col 6 vs Col 2  43.104  0.419  No   
Col 2 vs Col 5  306.907  3.194  Yes   
Col 2 vs Col 7  127.074    No   
Col 2 vs Col 4  68.627  0.647  No   
Col 2 vs Col 3  55.071  0.541  No   
Col 3 vs Col 5  251.836  5.922  Yes   
Col 3 vs Col 7  72.002  1.629  No  
Col 3 vs Col 4  13.555  0.219  No   
Col 4 vs Col 5  238.281  4.578  Yes   
Col 4 vs Col 7  58.447    No   
Col 7 vs Col 5  179.834  6.207  Yes 
 
 
